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WASTE PROFILE 

WASTE PROFILE 
PART I 

A. GENERAL INFORMATION 
WASTE PROFILE NO. 

1 .  GENERATOR NAME 

AND DISPOS 

BILAYERED - SINGL 

2. RCRA CHARACTERISTICS 
PIIYSICAL STATE: - SOLID - LIQUID __ SEMI-SOLII) 

- GAS - OTHER 
TREATMENT GROUP - WASTEWATER - NON-WASTEWATER 
- IGNITABLE (D001) - REACTIVE (D003) 

FLASH POINT (FJ 
__ HIGH TOC ( > 10%) 
- LOW TOC (< 10%) 

PH (SEE PART I l l )  
- CORRODES STEEL 

__ WATER REACTIVE 
- CYANIDE REACTIVE 
- SULFIDE REACTIVE 

- TOXICITY CHARACTERISTIC __ CORROSIVE (D002) 

3. CHEMICAL COMPOSITION (ppm or mdL) 

COPPER PHENOLICS 
NICKEL TOTAL HALOGENS 
ZINC VOLATILE ORGANICS 
CHROMIUM-HEX PCBE 
(OTHER) 

NOTE EXPLOSIVES, SHOCK-SENSITIVE, PYROPHORIC,, AND ETlOLOClCAL 
WASTE NORMALLY MAY NOT BE ACCEPTED BY THE SSA DESIGNEE WITHOUT 
SPECIFIC APPRO VAL, 

I 

4. MATERIAL COMPOSITION 

TOTAL 100% 

5. SHIPPING INFOliMATlON 

DOT HAZARDOIJS MATERIAL? - YES - NO 
PROPER SHIPPING NAME 

I! N OK 
HAZAKD CLASS N A  NO 
ADDITIONAL DESCRIFTION 
METHOD OF SHIPMENT -BULK - DRIJM - 
OTHER 
CEKCLA REPORTABLE QUANTITY (RQ) 
EMERGENCY RESPONSE GUIDE PAGE 
DOT PUBLICATION 5800 4 
EDITION (YR) 
SPECIAL HANDLING INFORMATION 

PAGE NO 
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6. GENERATOR INFORMATION 
BASIS FOR INFORMATION 
__ CHEMICAL ANALYSIS (ATTACH RESULTS) 
___ USER KNOWLEDGE (ATTACH SUPPORTING DOCUMENTS - Explain how and w h y  these dociiinents conzply with RCRA reqirirenzenls 

SIGNATURE OF GENERATOR'S REPRESEPJJATIVE 

I ,  

DOCUMENTS IS TO THE BEST OF MY KNOWLEDGE AN ACCURATE REPRESENTATION O F  THE WASTE TURNED IN TO THE SSA 

, HEREBY CERTIFY THAT ALL INFORMATION SUBMITTED IN AND ALL ATTACHED 
(Print o r  T>pe Nrrmc) 

DATE 

7. WASTE ACCEPTANCE INTO ICDF landtill SSTF Evaporation Pond 
SIGNATURE OF ICDF Complex DESIGNEE I DATE 
Preliminary Acceptance 
SIGNATURE OF ICDF Coinplex DESIGNEE I DATE 

Total Metals 1 TCI 

CONTAMINANT 

- ARSENIC 
___ BARIUM 
- BENZENE 
__ CADMIUM 
- CARBON TETRACHL 
- C t I LORDAN E 
__ CHLOKOUEhZENE 
__ CHLOROFORM 
__ CHROMIUM 
___ 0-CRESOL 
- M-CRESOL 
- P-CRESOL 
__ CRESOL 
___ 2,4-D 
- 1.4-DICHLOROBENZENE 
- I ,2-DICHLOROETHANE 
___ 1 , I  -DICHLOROETHYLENE 
- 2.4-DINITROTOLUENE 
- k,N I l l <  IN 
- HbPrACHLOR (AND ITS 

__ HEXACHLOROBENZENE 
HYDROXIDE) 

>* r; 
EPA 
HW 
No 

DO22 
DO07 
DO23 
DO24 
DO25 
DO26 
DO 16 
DO27 
DO28 
DO29 
DO30 
DO12 
DO3 I 

DO32 

ORO-I ,?,-BUTADIENE 
OROETHANE 

- METHOXYCHLOR 
__ METHYL ETHYL KETONE 
- NITROBENZENE 
- PENTACHLOROPHENOL 

PYRIDINE 
SELENIUM 

__ 
- 
__ SILVER 
- TETRACHLOROETHYLENE 
__ TOXOPHENE 
- TRICHLOROETHYLENE 
- 2,4,5-TRICHLOROPHENOL 
___ 2,4,6-TRICHLOROPHENOL 
__ 2,45-TP (SILVEX) 
__ VINYL CHLORIDE 

EPA HW 
No. 

DO33 
DO34 
DO08 
D O  13 
DO09 
DO14 
DO35 
DO36 
DO37 
DO38 
DO10 
DO1 1 
DO39 
DO15 
DO40 
DO4 1 
DO42 
DO17 
DO43 

*TCLP data are required for waste streams where total metals exceed 20X the TCLP LDRs. 

All required anaiysis for this shcct must be ~ ~ t ~ ~ l ~ ~ ~  prior to ~ ~ I ~ I ~ ~ ~ ~ ~ ~ .  
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PART IV 
RADIOLOGICAL LIST 

C act. MetalC 14 
- 
~ %a 

32 D 

I - 
S b  126Sn-126rn - 

__ Iz5"'Te 
__ lZ5Sb 

1 2 7 1 n ~ ~ - 1 2 7 ~ ~  

129, 
- 

- Co act. metalC 

(pCi/g) 
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RADIOLOGICAL LIST (continued) 

LABELING 
Yes 

ISOTOPE 

No 

1 

(pCi/p) 

I 1. Are containers marked with the waste generation date? 
2. Does container have CERCLA label? 
3. Does container have IWTS label? 
4. PCB Containing Waste (40 CFR 761.45)? 

Large PCB Mark (ML) [for large containers] 1 Small PCB Mark (Ms) [used for small containers] 
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Waste T w e  
Roll Off 

Containersa 
Hazardous 

Crosslink 
Polyethylene Tanks 
(storage) Or tanker 
truck (transport) 
VCT' j V O T ~  

 RAD^ 
RAD & Mixed RADb 

PACK 
55 Gallon 

Druma 

Or other 
sized steel 

drums 
xx 
xx 
xx 

INEEL Wood 
Box& 

2 x  4 x  8 ft 
4 x 4 x 4 ft 

4 x 4 x 8 ft 

xx 
xx 
xx 
xx 
xx 
xx 
__ 

b. Low-level radioactiv 
surveyed to ensure 
containers radiation 

c. VCT (Vertical Close 
Tanks molded from 

d. Wastes accepted o 
proper containers w 

NOTE: Other types of 

0 CFR 61.56(a). The container must also be 
ter for the exterior of the container. If the 

y other containers within the SSA. 
nd tanks will meet or exceed ASTM D 1998-91, Type I: 

d require special container requirements. Therefore, the generator must verify 

may be used if they have received approval prior to shipment. 
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WASTE CERTIFICATION FORM 

Package identification number(s): 

Tile ruuleraigiiecl certiJies tlinl, to the best of hisflier kiiowlledge, the waste ideiit$ed nl?ove meets 
the waste acceptccrice criteria for the SSSTF. A complete and comprehensive copy qf the laboratory 
aiirilyticnl data is nttnchecl to the Waste Profile. 

Date 

Title 

Phone: 

Email: 
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Appendix B 

Radiological Calculation Methods 



Radiological Calculation Methods 

A variety of radiological calculations are required to determine whether a waste can be stored at the 
INEEL SSA. The following sections describe the methodology for performing these calculations. For 
each calculation, the following assumptions shall be used: 

All major radionuclides in the waste, as defined in Section 2.3.1, must be considered in the 
calculations. If there is a major radionuclide in the waste that is not listed in Tables B-1 and 
B-2 (which will be modified as necessary), the generator must notify the SSA to calculate 
the applicable limits and conversion factors. 

If a daughter radionuclide has a half-life less than 10 days and the parent radionuclide has a 
half-life greater than the daughter, the activity of the daughter should not be considered in 
the calculations. 

Except for the NRC Class C calculation, the volume of the waste in each container should be 
used when limits are expressed in volume concentration (Section B.6 presents information 
regarding the Class C calculations). 

B.l Transuranic Waste Determination 

Transuranic waste is radioactive waste containing more than 100 nanocuries (3700 becquerels) of 
alphaemitting transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for: 

High-level radioactive waste 

Waste that the Secretary of Energy has determined, with the concurrence of the 
Administrator of the Environmental Protection Agency, does not need the degree of isolation 
required by the 40 CFR Part 191 disposal regulations. 

B.2 Calculation of Plutonium Equivalents 

PU-239 equivalent activity of the following individual waste packages is in accordance with WIPP 
WAC (INEEL RCRA Permit): 

5-gallon drums, 80 curies equivalent 

Standard waste box, 130 curies equivalent 

Standard waste box, I 1800 curies equivalent 

Solidifiedhitrified waste, I 1800 curies equivalent 

INEEL Wood Boxes, measuring 2 x 4 x 8 ft. 

INEEL Wood Boxes, measuring 4 x 4 x 4 ft 

INEEL Wood Boxes, measuring 4 x 4 x 8 ft. 
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8.3 Calculation of Thermal Power -.,. 

The thermal power of the waste in a container is calculated from the concentration of radionuclides 
in the waste and the heat of decay from Table B- 1. The thermal power calculation is performed in the 
following steps: 

1. The concentration of each radionuclide (expressed in curies per cubic meter) is multiplied by 
the heat of decay for that nuclide from Table B-1, yielding the heat of decay for each in units 
of watts per cubic meter. 

2. Thermal power is the sum of the heat of decay of all radionuclides in the waste. 

8.4 Category 1 Determination 

Classification of waste as Category 1 or greater than Category 1 is a sum of fractions calculation, 
performed in the following steps: 

1. The concentration of each nuclide (expressed in curies per cubic meter) is divided by its 
respective Category 1 limit (Table B-2). 

2. The resulting values are added to form the sum of fractions. 

3. If the sum of fractions is less than or equal to 1, the waste is Category 1. If the s u m  of 
fractions exceeds 1, the waste is greater than Category 1, and the Category 3 determination 
must be performed to classify the waste. .-- 

6.5 Category 3 Determination 

Category 3 determination is performed in the same way as the Category 1 calculation, except that 
the Category 3 limits from Table B-2 are used as follows: 

1. The concentration of each nuclide (expressed in curies per cubic meter) is divided by its 
respective Category 3 limit from Table B-2 

2. The resulting values are added to form a sum of fractions 

3. If the sum of fractions is less than or equal to 1, the waste is Category 3. If the sum of 
fractions exceeds 1, the waste is greater than Category 3. . 

6.6 Class C Determination 

Class C determination shall be performed as specified in 10 CFR 61.55. 

8.7 Interim Safety Basis Calculations For Low-Level Storage 

The ISB calculations are performed in the following steps: 

1. Determine the appropriate set of limits from Table B-2 (i.e., noncombustible containerized 
waste or combustible containerized waste) 
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, 2. Divide the concentration of each radionuclide by its respective limit 

3. Add the resulting values to form a sum of fractions. 

If the sum of fractions is less than or equal to 1, the waste lies within the ISB limits. If combustible 
waste exceeds the combustible waste limit, but does not exceed the noncombustible waste limit, the SSA 
acceptance organization can perform an evaluation to determine whether segregation or stabilization can 
be used to mitigate the combustibility hazard. The SSA will not accept noncombustible waste if the 
noncombustible waste limit is exceeded. 

8.8. Mobile Radionuclide Reporting 

This is a simple comparison of the concentration of each mobile radionuclide (3H, 14C, 36C1, 
79Se, 93Mo,99Tc, 1291, 187Re, Total U, and 237Np) against its respective reporting value from 
Table B-2. 

9.9. Calculating Dose-Equivalent Curies 

Calculation of Dose Equivalent-Curies (DE-Ci) is a method of normalizing the exposure risk of 
various radionuclides. DE-Ci limits are established for certain TSD units as part of the safety basis. 
Calculation of the DE-Ci of a waste container is performed in the following steps: 

1. Multiply the activity (in Ci) of each isotope in a given container by its respective DE-Ci 
correction factor from Table B-1. 

2. Add the resulting values to obtain the total DE-Ci of the package. 

Table B-1. Conversion factors for general radiological calculations. 

Dose equivalent 

Isotope (days) (curies per gram) (watts per curie) correction factor 
Half-life Specific activity Heat of decay curie 

4.5034 E+03 
5.3920 E+01 
5.8439 E+O8 
2.0928 E+06 
9.5032 E+02 
1.4262 E+01 
8.75 10 E+01 
1.0994 E+O8 
4.6641 E+11 
1.6380 E+02 
8.3790 E+Ol 

3.3000 E+02 
2.7702 E+01 
3.1210 E+02 

9.66 E+03 
3.50 E+05 
2.23 E-02 
4.46 E+00 
6.25 E+03 
2.86 E+05 
4.26 E+04 
3.30 E-02 
7.00 E-06 
1.77 E+04 
3.39 Et04 
8.08 E+03 
9.24 E+04 
7.75 E+03 

3.38 E-05 
2.94 E-04 
1.20 E-03 
2.93 E-04 
8.71 E-03 
4.21 E-03 
2.88 E-04 
1.43 E-03 
3.33 E-03 
4.56 E-04 
1.26 E-02 
5.16 E-06 
1.93 E-04 
4.96 E-03 

1.49 E-07 
7.47 E-07 
8.25 E-04 
4.86 E-06 
1.78 E-05 
3.61 E-05 
5.76 E-06 
5.1 1 E-05 
2.87 E-05 
1.54 E-05 
6.90 E-05 
8.04 E-07 
7.78 E-07 
1.56 E-05 

a 
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-. Table B-1. (continued). 
Dose equivalent 

(curies per gram) (watts per curie) correction factor 
Half-life Specific activity Heat of decay curie 

Isotope (day S) 

9.971 1 E+02 
7.7270 E+01 
2.7179 E+02 
7.0820 E+01 
4.4503 E+01 
2.7758 E+07 
1.9253 E+03 
3.6561 E+04 
2.4426 E+02 
2.7082 E+02 
1.1978 E+02 
2.3741 E+07 
2.5550 E+Ol 
3.9285 E+03 
6.4840 E+01 
1.8631 E+Ol 
1.0665 E+02 
5.0530 E+01 
1.05 12 E+04 
1.4610 E+06 
5.8914 E+03 
5.5882 E+O8 
7.4144 E+06 
3.4975 E+01 
6.4020 E+01 
7.7103 E+07 
3.6260 E+01 
3.7359 E+02 
2.3741 E+09 
4.6386 E+04 
4.6260 E+02 
2.4979 E+02 
5.1499 E+03 
1.1509 E+02 
2.93 10 E+02 

2.38 E+03 
3.02 E+04 
8.43 E+03 
3.12 E+04 
4.97 E+04 
7.97 E-02 
1.13 E+03 
5.67 E+01 
8.22 E+03 
7.09 E+03 
1.45 E+04 
6.96 E-02 
6.23 E+04 
3.91 E+02 
2.37 E+04 
8.15 E+04 
1.39 E+04 
2.90E+04 
2.76 E+02 
9.61 E-01 
2.38 E+02 
2.51 E-03 
1.87 E-01 
3.93 E+05 
4.42 E+04 
1.71 E-02 
7.00 E+04 
6.59 E+03 
5.14 E-04 
2.61 E+01 
2.59 E+03 
9.50 E+03 
2.24 E+02 
1 .OO E+04 
3.74 E+03 

9.66 E-06 
2.02 E-02 
7.42 E-04 
4.91 E-03 
7.74 E-03 
1.36 E-05 
1.54 E-02 
1.01 E-04 
3.38 E-03 
2.44 E-05 
2.32 E-03 
3.14 E-04 
4.65 E-05 
1 S O  E-03 
3.07 E-03 
4.51 E-03 
1.59 E-02 
3.46 E-03 
5.54 E-03 
7.41 E-05 
1.09 E-05 
1.24 E-04 
1.02 E-02 
4.68 E-03 
4.24 E-04 
5.04 E-04 a 

3.36 E-03 
3.99 E-04 
5.5 1 E-05 
9.96 E-03 
1.54 E-04 
7.19 E-03 
1.08 E-03 
1.66 E-03 
6.78 E-05 

6.25 E-05 
9.22 E-05 
2.1 1 E-05 
2.53 E-05 
3.44 E-05 
3.08 E-06 
5.09 E-04 
7.23 E-06 
4.75 E-05 
1.20 E-04 
1.97 E-05 
2.29 E-05 
1.43 E-04 
1.64 E-14 
1.17 E-05 
1.54 E-05 
6.54 E-05 
9.65 E-05 
3 .O4E-03 
6.62 E-05 
6.81 E-05 
7.74 E-04 
9.65 E-04 
1.35 E-05 
6.09 E-05 
1.93 E-05 
2.08 E-05 
1.1 1E-03 
2.97 E-05 
6.60 E-04 
2.66 E-04 
1.87 E-04 
3.56 E-03 
2.48 E-05 
1.45 E-05 

.-.- 
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i Table B-1. (continued). 
Dose equivalent 

Isotope (day S) (curies per gram) (watts per curie) correction factor 
Half-life Specific activity Heat of decay curie 

121rnsn 

12'Te 

' 23Te 

'"Sb 
1251 

12'Sb 

2 5 T e  

12%b 
126Sn -126mSb* 

' "Te-' 27Te* 
1291 

129"re 
131mxe 

'33Ba 

134cs 

l3'CS 

'%a 

l 4 t e  

'%e-'%* 

147Nd 
' 4 7 ~ m  

' 4 7 ~ m  
'50Eu 

" ' ~ m  

lS2Eu 

lS2Gd 
' 53Gd 

137cs-'37%a* 

"4EU 

"'Eu 
170Tm 

175Hf 
"'Hf 
"?a 
'*W 

2.0088 E+04 
1.6780 E+01 
3.6524 E+15 
6.0200 E+01 
5.9408 E+01 
1.0074 E+03 
5.7400 E+01 
1.2460 E+01 
3.6524 E+07 
1.0900 E+02 
5.7343 E+09 
3.3600 E+01 
1.1840 E+01 
3.8423 E+03 
7.5313 E+02 
8.4006 E+08 
1.0983 E+04 
1.2752 E+01 
3.2501 E+Ol 
2.8489 E+02 
1.0980 E+01 
9.5818 E+O2 
3.8716 E+13 
1.3076 E+04 
3.2872 E+04 
4.9461 E+03 
3.9446 E+16 
2.4160 E+02 
3.1385 E+03 
1.7390 E+03 
1.2860 E+O2 
7.oooO E+01 
4.2390 E+01 
1.1443 E+02 
7.5 100 E+01 

5.37 E+01 
6.43 E+04 
2.91 E-10 
1.75 E+04 
1.76 E+04 
1.04 E+03 
1.82 E+04 
8.32 E+04 
5.68 E+02 
1.86 E+04 
1.77 E-04 
3.01 E+04 
8.42 E+04 
2.56 E+02 
1.29 E+03 
1.15 E-03 
1.69 E+02 
7.31 E+04 
2.85 E+04 
6.37 E+03 
8.09 E+04 
9.27 E+02 
2.29 E-08 
6.66 E+01 
2.63 E+01 
1.74 E+02 
2.18 E-1 1 
3.53 E+03 
2.70 E+02 
4.84 E+02 
5.97 E+03 
1.07 E+04 
1.70 E+04 
6.27 E+03 
9.40 E+03 

6.59 E-05 
3.42 E-03 
1.29 E-03 
1.33 E-02 
2.51 E-04 
3.14 E-03 
2.13 E-04 
1.83 E-02 
1.23 E-02 
1.36 E-03 
3.93 E-04 
1.44 E-03 
1.19 E-04 
2.39 E-03 
1.02 E-02 
3.32 E-04 
3.36 E-03 
2.72 E-03 
8.60 E-04 
7.34 E-03 
2.22 E-03 
3.68 E-04 
1.37 E-02 
8.90 E-03 
7.41 E-04 
7.03 E-03 
1.31 E-02 
6.03 E-04 
8.77 E-03 
6.53 E-04 
1.90 E-03 
2.16 E-03 
3.85 E-03 
8.46 E-03 
7.53 E-04 

2.68 E-05 
4.43 E-06 
2.45 E-05 
5.86 E-05 
5.62 E-05 
2.84 E-05 
1.69 E-05 
2.73 E-05 
2.31 E-04 
5.07 E-05 
4.04 E-04 
5.57 E-05 
6.07 E-12 
1.81 E-05 
1.08 E-04 
1.06 E-05 
7.44 E-05 
8.70 E-06 
2.80 E-05 
8.70 E-04 
1.59 E-05 
9.13 E-05 
1.74 E-01 
6.25 E-04 
6.98 E-05 
5.14 E-04 
5.67 E-01 
5.54 E-05 
6.66 E-04 
9.65 E-05 
6.12 E-05 
1.30 E-05 
3.59 E-05 
1.04 E-04 
1.75 E-06 



Table B-1. (continued). . --- 
Half-life Specific activity Heat of decay curie 

Dose equivalent 

Isotope (day S) (curies per gram) (watts per curie) correction factor 

'87Re 
1 9 5 A ~  

203Hg 

9 1  
2 0 7 ~  i 

2 1 9 b  
210P0 
226Ra 

227Ac 
228Ra 
228Th 

2 2 m  

230Th 

2 3 1 ~ a  

23'-r h 
232U 
233u 

234Th 

234u 

236pu 

236u 

238Pu 

239pu 

"OPU 

"'Pu 

2 4 2 ~ m  

242Pu 
243Am 

2 4 3 ~ m  
'Wrn 

237Np 

238u 

24'Am 

2 4 2 m h  

1.5888 E+13 
1.8609 E+02 
4.6612 E+01 
1.3806 E+03 
1.1523 E+04 
8.1449 E+03 
1.3838 E+02 
5.8439 E+05 
7.9524 E+03 
2.1001 E+03 
6.9874 E+02 
2.6809 E+06 
2.7532 E+07 
1.1965 E+07 
5.1317 E+12 
2.5165 E+04 
5.8147 E+07 
2.4100 E+01 
8.9667 E+07 
2.5706 E+11 
1.0439 E+03 
8.5540 E+09 
7.8162 E+08 
3.2032 E+04 
1.6319 E+12 
8.8060 E+06 
2.3971 E+06 
1 S786 E+05 
5.2412 E+03 
5.1499 E+04 
1.6280 E+02 
1.3634 E+08 
2.6918 E+06 
1.0629 E+04 
6.6109 E+03 

4.39 E+O8 
3.60 E+03 
1.38 E+04 
4.64 E+02 
5.47 E+01 
7.63 E+01 
4.49 E+03 
9.89 E+01 
7.23 E+01 
2.73 E+02 
8.20 E+02 
2.13 E-01 
2.06 E-02 
4.72 E-02 
1.10 E-07 
2.24 E+01 
9.64 E-03 
2.32 E+04 
6.26 E-043 
2.16 E-06 
5.30 E+02 
6.47 E-05 
7.05 E-04 
1.71 E+01 
3.36 E-07 
6.21 E-02 
2.28 E-01 
3.44 E+00 
1.03 E+02 
1.05 E+01 
3.31 E+03 
3.96 E-03 
2.00 E-01 
5.16 E 4 1  
8.09 E+01 

3.91 E-06 
5.10 E-04 
1.75 E-03 
1.38 E-03 
9.12 E-03 
6.62 E-05 
3.26 E-02 
2.89 E-02 
1.46 E-03 
2.71 E-04 
3.27 E-02 
3.08 E-02 
2.83 E-02 
3.08 E-02 
2.42 E-02 
3.21 E-02 
2.91 E-02 
1.49 E-04 
2.88 E-02 
2.86 E-02 
3.48 E-02 
2.71 E-02 
2.96 E-02 
3.31 E-02 
2.53 E-02 
3.11 E-02 a 

3.10 E-02 
3.33 E-02 
3.30 E-05 
2.37 E-04 
3.68 E-02 
2.93 E-02 
3.22 E-02 
3.73 E-02 
3.50 E-02 

1.26 E-07 
3.01 E-05 
1.70 E-05 
5.60 E-06 
4.66 E-05 
3.16 E-02 
2.18 E-02 
2.00 E-02 
4.00 E+00 
1.11 E-02 
7.95 E-01 
5.00 E+00 
7.58 E-01 
2.99 E+OO 
3.81 E+00 
1.53 E+OO 
3.15 E-01 
8.16 E-05 
3.08 E-01 
2.86 E-01 
3.37 E-01 
2.92 E-01 
1.25 E+OO 
9.13 E-01 
2.75 E-01 
1.00 E+OO 
1.00 E+OO 
1.03 E+00 
1.92 E-02 
9.91 E-01 
4.02 E-02 
9.56 E-01 
1.02 E+00 
7.15 E-01 
5.77 E-01 
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Table B-1. (continued). 
Dose equivalent 

Isotope (day S) (curies per gram) (watts per curie) correction factor 
Half-life Specific activity Heat of decay curie 

V U  2.95 12 E+10 1.83 E-05 2.77 E-02 9.39 E-01 
2 4 5 ~ m  3.1046 E+% 1.72 E-01 3.40 E-02 1.06 E+OO 
mCm 1.7276 E+06 3.07 E-01 3.25 E-02 1.05 E+OO 

247B k 5.0403 E+05 1.05 E+OO 

2 4 8 ~ m  1.2418 E+08 4.24 E-03 3.06 E-02 3.85 E+OO 
249Cf 1.2820 E+05 4.09 E+OO 3.93 E-02 1.34 E+OO 

3.56 E-02 1.34 E+OO . 
2 4 7 ~ m  5.6978 E+09 9.29 E-05 3.36 E-02 9.65 E-01 

"OCf 4.7774 E+03 1.09 E+02 3.63 E-02 6.10 E-01 

2 5 0 ~ m  3.2872 E+06 2.07 E-01 2.19 E-04 2.18 E+01 
251Cf 3.2799 E+05 1.59 E+OO 3.74 E-02 1.37 E+OO 
252Cf 9.6607 E+02 5.38 E+02 3.69 E-02 3.65 E-01 
254Es 2.7570 E+02 1.86 E+03 3.92 E-02 9.56 E-02 

* When this parent-daughter pair are in secular equilibrium, only the activity of the parent nuclide should be considered in 
performing the calculations. E.g., if 9oSr-? are in secular equilibrium in the waste, the thermal power for both nuclides 
would be determined by multiplying the 90Sr activity by the heat of the decay for the 9oSr-? pair. 
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Table B-2. Low-level radiological content limits. /-. 

Mobile ISB ISB 
Radionuclide Category 1 Category 3 Noncombustible Combustible 

Reporting Limit Waste Limit Waste Limit Waste Limit" Waste Limitb 
Isotope (CVm3) (CVm3) (CVm3) (CVm3) (CVm3) 

3H 
7Be 
'%e 

I4c 
14c act. metalc 
22Na 
32P 

35s 

% 
4 5 ~ a  
46sc 
49v 
" ~ r  
54Mn 
"Fe 

3 6 ~ 1  

56c~  
57c0 
58c~  
'%e 
59Ni 

59Ni act. metalc 
V O  

~o act. metalC 
63Ni 

63Ni act. metalc 
6 5 ~ n  
68Ge 
7 5 ~ e  

7 9 ~ e  

82Sr 
8sKr 

8 5 ~ r  

86Rb 

4.4 E+00 
NL 
NL 

1.3 E-04 
1.3 E-04 

NL 
NL 
NL 
3.1 E-05 
NL 

NL 

NL 
NL 
NL 
NL 

NL 
NL 
NL 
NL 

NL 

NL 
NL 

NL 

NL 

NL 
NL 

NL 
NL 
NL 

3.4 E-05 
NL 
NL 
NL 
NL 

9.9 E+04 
NL 
1.1 E+00 
9.1 E-02 
9.1 E-01 

NL 

NL 

NL 
6.4 E-05 
1.8 E-03 
NL 
NL 
NL 
NL 

NL 

NL 
NL 
NL 
NL 

NL 
3.9 E+00 
3.9 E+01 

7.5 E+01 
7.5 E+02 

5.9 E+00 
5.9 E+O 1 

NL 
NL 
NL 

5.1 E-01 
NL 
NL 
NL 
NL 
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NL 

NL 
2.4 E+02 
2.1 E+01 
2.1 E+02 

NL 
NL 

NL 
1.4 E-01 
3.8 E-01 
NL 

NL 

NL 
NL 

NL 
NL 

NL 

NL 
NL 

NL 
8.5 E+O2 
8.5 E+03 

NL 
NL 

2.0 E+04 
2.0 E 4 5  

NL 
NL 
NL 

1.1 E+02 
NL 
NL 
NL 
NL 

4.00 E+07 
2.64 E 4 7  
1 .OO E+04 
1.76 E+06 
1.76 E+06 

4.29 E+05 
2.31 E+05 
1.46 E+06 
1.70 E 4 5  
3.00 E+05 
5.45 E+05 
1.22 E+05 
1.05 E+07 
1 .OO EN7 
5.22 E+05 
1.33 E+06 
9.16 E+04 
4.29 E+05 
3.24 E+05 
2.35 E+05 
2.86 E+06 
2.86 E+06 

1.82 E+04 
1.82 E+04 

1.20 E+O6 
1.20 E+06 

1.97 E+05 
7.02 E+04 
4.29 E+05 
3.87 E+05 
5.91 E+04 
2.1 1 E+09 
1.97 E+06 
5.45 E45 

5.00 E+02 
6.59 E+05 
2.50 E+02 
4.41 E+04 
4.41 E+04 

1.07 E+04 
5.77 E 4 3  
3.66 E+04 
4.17 E+03 
7.50 E+03 
1.36 E+04 
3.06 E+03 
2.63 E+05 
2.50 E+05 
1.30 E+04 
3.33 E+04 
2.29 E+03 
1.07 E+04 
8.1 1 E+03 
5.88 E+03 
7.14 E+04 
7.14 E+04 

4.55 E+02 
4.55 E+02 

3.00 E+04 
3.00 E+04 

4.92 E+03 
1.75 E+03 
1.07 E+04 
9.68 E+03 
1.48 E+03 
2.63 E+04 

*-. 
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Table 8-2. (continued). 

Mobile ISB ISB 
Radionuclide Category 1 Category 3 Noncombustible Combustible 

Reporting Limit Waste Limit Waste Limit Waste Limit" Waste Limitb 
Isotope (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) 

NL 
NL 
NL 
2.1 E-04 
NL 

NL 
NL 
NL 

NL 
NL 

2.1 E-04 
NL 
NL 

NL 
NL 
NL 
NL 

NL 
NL 
NL 

NL 

NL 
NL 
NL 
NL 

NL 
NL 

NL 
NL 
1.0 E-06 
NL 

NL 

NL 

NL 

NL 
NL 
1.6 E-02 
8.7 E-01 
NL 

2.50 E+00 
2.2 E-04 
2.2 E-03 

NL 
NL 

2.3 E-02 
NL 
NL 
1.5 E+01 
NL 

NL 

NL 
7.6 E-01 
NL 
NL 
6.7 E-01 
NL 
NL 
NL 
NL 

1.6 E-04 
NL 
NL 
NL 
8.5 E-03 
NL 
NL 
7.1 E-01 
NL 

NL 
NL 

5.4 E+04 
2.0 E+02 
NL 

5.40 E+02 
4.8 E-02 
4.8 E-01 

NL 
NL 

5.0 E+OO 
NL 
NL 
3.3 E+03 
NL 

NL 
NL 

NL 
NL 
NL 

2.2 E+04 
NL 
NL 
NL 

NL 

3.4 E-02 
NL 
NL 

NL 
1.8 E+OO 
NL 

NL 
NL 
NL 

1.29 E+05 
6.67 E+05 
1 S O  E+04 
1.28 E+05 
1.21 E+05 

4.62 E+03 
9.23 E+03 
9.23 E+03 

5.7 1 E+05 
9.23 E+04 

4.00 E+05 
3.87 E+05 
8.00 E+03 
2.86 E+05 
2.15 E+04 
2.45 E+04 
1 .OO E+04 
*I .79 E+03 
3.24 E+05 
6.00 E+05 
3.08 E+05 
1.91 E+06 
1.38 E+05 
1.38 E+05 
5.00 E+04 a 

3.64 E+04 
2.18 E+06 
2.79 E+05 
1.67 E+05 
7.06 E+03 
1.56 E+05 
7.50 E+O8 
4.62 E+05 
8.57 E+04 

3.24 E+03 
1.67 E+04 
3.75 E+02 
3.19 E+03 
3.03 E+03 

1.15 E+02 
2.31 E+02 
2.31 E+02 

1.43 E+04 
2.31 E+03 

1 .OO E+04 
9.68 E+03 
2.00 E+02 
7.14 E+03 
5.39 E+02 
6.12 E+02 
2.50 E+02 
4.48 E+01 
8.1 1 E+03 
1 S O  E+04 
7.69 E+03 
4.77 E+04 
3.44 E+03 
3.45 E+03 
1.25 E+00 
9.09 E+02 
5.45 E+04 
6.98 E+03 
4.17 E+03 
1.76 E-01 
3.90 E+03 
9.38 E+03 
1.15 E+04 
2.14 E+03 
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Table 8-2. (continued). .2 

Mobile ISB ISB 
Radionuclide Category 1 Category 3 Noncombustible Combustible 

Reporting Limit Waste Limit Waste Limit Waste Limita Waste Limitb 
Isotope (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) 

NL 
NL 

NL 
NL 

NL 
NL 

NL 
NL 

NL 
NL 

NL 

NL 
NL 

NL 
NL 
NL 
NL 

NL 
NL 
NL 
3.3 E-02 
NL 
NL 
NL 
NL 
NL 
NL 

NL 
NL 

NL 
NL 
NL 

NL 
NL 
NL 

1.6 E-01 
5.5 E-03 
NL 
NL 
NL 
NL 

NL 
1.7 E-02 
1.4 E-03 
4.6 E+01 
4.8 E-02 
6.4 E-03 
NL 

7.5 E-01 
NL 
NL 
NL 

NL 

NL 
NL 
3.6 E+01 
NL 
NL 
NL 
TBD 
3.7 E-02 
NL 

1.7 E-04 
4.2 E-03 

1.7 E+01 
NL 
4.4 E-04 
2.1 E-03 
1.4 E-04 
1.1 E-04 

3.5 E+01 
1.2 E+04 
NL 

NL 
NL 
NL 
NL 
3.7 E+00 
6.7 E+02 
2.1 E+05 
NL 
1.4 E+OO 
NL 
NL 
NL 

NL 

NL 
NL 
NL 
NL 
7.8 E+03 
NL 

NL 
NL 
TBD 
2.1 E+M 
NL 
4.3 E-02 
3.0 E+05 
NL 
NL 
9.8 E-02 
1.5 E-01 
3.0 E-02 
2.3 E-02 

8.03 E+05 
1.20 E+05 
3.87 E+05 
4.14 E+05 
1 .OO E+04 
5.45 E+05 
9.23 E+04 
2.86 E+01 
1.38 E+04 
7.06 E+04 
1.74 E+04 
3.64 E+00 
1.09 E+05 
1.32 E+04 
6.67 E+04 
1.38 E+05 
6.52 E+05 
1.23 E+05 
8.00 E+04 
4.62 E+M 
6.32 E+07 
2.81 E+05 
5.00 E+05 
1.51 E+06 
1.82 E 4 5  
1.82 E+02 
1.82 E+02 
4.44 E+02 
3.08 E-01 
8.57 E 4 2  
7.06 E+OO 
7.06 E-01 
4.62 E+OO 
1.09 E+OO 
8.57 E-01 

2.00 E+04 
3.00 E+03 
9.68 E+03 
1.03 E+# 
2.50 E+02 
1.36 E+04 
2.31 E+03 
7.14 E-01 
3.45 E+02 
1.76 E+03 
4.35 E+02 
9.09 E-02 
2.73 E+03 
3.30 E+02 
1.67 E+03 
3.46 E+03 
1.63 E+04 
3.07 E+03 
2.00 E+03 
1.15 E+05 
1.58 E+06 
7.03 E+03 
1.25 E+04 
3.78 E+04 
4.54 E+03 
4.55 E+OO 
4.55 E+00 
1.11 E+01 

-a 

7.69 E-03 
2.14 E+01 
1.76 E41 
1.76 E-02 
1.15 E-01 
2.73 E-02 /It 
2.14 E-02 
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Table B-2. (continued). 

Mobile ISB ISB 
Radionuclide Category 1 Category 3 Noncombustible Combustible 

Reporting Limit Waste Limit Waste Limit Waste Limit" Waste Limitb 
Isotope (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) (Ci/m3) 

Total U 
2 3 2 u  

2 3 3 u  

234Th 

2 3 4 u  

2 3 5 u  

236pu 

23%J 
2 3 7 ~ ~ ~  

238pUd 

2 3 8 ~  

239pud 

9: 
"lhd 

"'Pu 

"2Crn 

2 4 2 m h d  

242pud 

2 4 3 h d  

243cmd 

244Cm 

2"pUd 

2"6Crnd 

24Scmd 

2 4 7 ~ k ~  

247cmd 

248crnd 

2 4 9 ~ $  

250Cf 

zocrnd 
251& 

1.4 E-05 
See Total U 

See Total U 
NL 

See Total U 
See Total U 

NL 
See Total U 

1.1 E-05 

NL 

See Total U 

NL 

NL 

NL 

NL 
NL 

NL 

NL 

NL 

NL 

NL 
NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 
NL 

NL 

NL 
4.6 E-04 
7.4 E-03 
NL 

8.9 E-03 
2.8 E-03 
NL 

9.5 E-03 
6.8 E-04 

4.7 E-03 

5.7 E-03 
1.9 E-03 

1.9 E-03 

2.1 E-03 

6.4 E-02 
1.9 E-03 

NL 

2.0 E-03 

1 .O E-03 

1.8 E-02 L 

1.4 E-01 
6.1 E-04 

1.3 E-03 

1.8 E-03 

TBD 

5.6 E-04 

5.1 E-04 

TBD 

TBD 
TBD 

TBD 

B-11 

NL 
4.6 E+OO 
9.7 E-01 
NL 
1.9 E+OO 
5.0 E-01 
NL 

2.0 E+OO 
1.5 E-01 

2.4 E+01 

1.2 E+OO 
4.2 E-01 

4.3 E-01 

8.5 E-01 

2.5 E+01 
1.6 E+OO 

NL 
4.3 E-01 

2.3 E-01 

3.4 E+02 

1.6 E+02 
1.3 E-01 

2.2 E-01 

4.2 E-01 

TBD 

1.2 E-01 

1.1 E-01 

TBD 

TBD 
TBD 

TBD 

NL 
5.45 E+00 
2.67 E+01 
1 .OO E+05 
2.73 E+Ol 
2.93 E+01 
1.40 E+01 
2.86 E+01 
2.55 E+00 

5.22 E+00 

3.08 E+01 
4.62 E+00 

4.62 E+OO 

4.44 E+OO 

2.35 E+02 
4.62 E+OO 

2.03 E+02 
5.00 E+OO 

4.44 E+OO 

6.67 E+OO 

8.57 E+OO 
5.00 E+OO 

4.44 E+OO 

4.29 E+OO 

2.98 E+OO 

4.80 E+OO 

1.21 E+OO 

2.96 E+OO 

6.74 E+OO 
2.13 E-01 

2.91 E+OO 

NL 
1.36 E-01 
6.67 E-01 
2.50 E+03 
6.82 E-01 
7.32 E-01 
3.49 E-01 
7.14 E-01 
6.38 E-02 

1.30 E-01 

7.69 E-01 
1.15 E-01 

1.15 E-01 

1.11 E-01 

5.88 E+OO 
1.15 E-01 

5.08 E+OO 
1.25 E-01 

1.11 E-01 

1.67 E-01 

2.14 E-01 
1.25 E-01 

1.11 E-01 

1.07 E-01 

7.44 E-02 

1.20 E-01 

3.03 E-02 

7.41 E-02 

1.69 E-01 
5.33 E-03 

7.26 E-02 



--. Table 8-2. (continued). 

Mobile ISB ISB 
Radionuclide Category 1 Category 3 Noncombustible Combustible 

Reporting Limit Waste Limit Waste Limit Waste Limita Waste Limitb 
Isotope (Ci/m3) (Ci/m3) (Ci/m3) (CVm3) (Ci/m3) 

252Cf NL NL NL 1.43 E+01 3.57 E-01 

254Es NL NL NL 5.22 E+01 1.30 E+OO 

Cum3 = curies per cubic meter. 
NL = no applicable limit for this isotope. 
TBD = a limit is under development. 
a. 

b. 

Noncombustible waste means containerized waste forms that show no evidence of combustion or decomposition on 
exposure to 538 "C (1 ,OOO OF) for 10 minutes. 
The combustible waste limit should be used for containerized waste forms that do not meet the definition of noncombustible 
waste. 
Limit for isotope in activated metal. 
TRU isotope (half-life >20 years). 

c. 
d. 
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5268.46 
\ O!iB 

LAND DISPOSAL RESTRIW 

TABLE I.-ALTERNATNE TREATMENT STANOARDS FOR HAZARDOUS bEBRIS'40t1tinw 

Q 268.46 Alternative treatment standards based on HTMR. 
For the tmtmcnt standards pmioudy found in this d o n ,  refer to 6 268.40. 

[n FR 37280. Aug. 18, 1992; 57 
Sep. 19,19941 

39275, A q .  28, 1992; 57 FR 41173, Sept. 9. 19% 59 FR 48103. 

6 268.48 Universal 'hatment Standards 

(a) 'wble U"S identifies the havudous amstitucnts, along with the nonwastewatcr and wastewater tmtmcnt standard levels, 
arc used to qgulatc most phibit& hazardous wastes with numaid limits. For determining compliance with tmtxrmt sta&& ' 

for unddying hanudous constimats as deiind in 8 268x1). these tmtmcnt standards may not be exceeded. CompliaMx with 
these treatment standards is meamred by an analysis of grab sampIcs, unless OtheNVise noted in the following Table UTS. 

*- AoBaeo2 

UNIVERSAL TREATMENT STANDARDS 
(Note: NA mans not appkabk.1 

Regulated constituent commo~l name number .. 

208-9w 
83-32-9 
67-64-1 
7505-8 
9686-2 
53-96-3 
107-02-8 
79-06-1 
107-13-1 

1646-884 
309.00-2 
92-67-1 
62-53-3 
120-1 2-7 
110-57-8 
31 9-84-6 
31 9-85-7 

0.059 
0.059 
0.20 
5.6 
0.010 - 
0.059 
029 

024 
0.056 
0.021 
0.13 
0.81 
0.059 
0.38 
0.00014 
0.00014 

19 

3.4 
3.4 

le0 
38 

140 
NA 
23 
84 

9.7 

028 
0.086 

NA 
14 

hlA 
3.4 

0.066 
0.066 

798 8 2000 by Aspen Law dr 

c- 1 



LAND DISPOSAL RESTRICTIONS 0 268.48 

UNIVERSAL TREATMENT STANDARDS-Continued 
(Note: NA means not applicable.] 

Wastewater standard Nowastewater standard 
CAS' 

number Concentration in rnghqf 
in "@* unless noted as %tgl TCLP" 

31 98&8 
58-89-9 

101 -27-9 
22781 -23-3 
1780635-2 

7143-2 
56-55-3 
98-87-3 

205-99-2 

20748-9 

1 91 -24-2 
50-32-6 
75-27-4 
74-83.9 

101 -553 
71-36-3 

200&41-5 
85-68-7 
8865-7 
63-25-2 

16605-21-7 
156366-2 
1563-384 

75-154 
5&23-5 

55285-14-0 
57-74-9 

106-47-8 
108-80-7 
510.15-8 
126-99-8 
124-48-1 
7540-3 

111-91-1 
1 1 1 4 4  
67-66-3 

39038-32-9 
9-50-7 

110-75-8 
74-07-3 
91 -58-7 
95-57-8 

10745-1 
218.01-9 
959&7 

0.023 
0.0017 
0.056 
0.056 
0.056 
0.14 
0.059 
0.055 
0.1 1 

0.1 1 

0.0055 
0.061 
0.35 
0.1 1 
0.055 
5.6 
0.042 
0.01 7 
0.066 
0.006 
0.056 
0.006 
0.056 
3.8 
0.057 
0.028 
0.W33 
0.46 
0.057 
0.10 
0.057 
0.057 
0.27 
0.036 
0.033 
0.046 
0.055 
0.018 
0.062 
0.19 
0.055 
0.044 
0.036 
0.059 
0.1 1 

0.066 
0.066 
1.4 
1.4 
1.4 

3.4 
6.0 
6.8 

10 

6.8 

1.8 
3.4 

15 
15 
15 
2.6 

1.4 I 
28 
2.5 
0.14 
1.4 
0.14 
1.4 
4.8 mgrl TCLP 
6.0 

0.26 

6.0 

0.28 

6.0 
7 2  
6.0 
6.0 
7 2  

1.4 I 
16 

NA 

15 

14 
NA 
30 
5.6 
5.7 

3.4 
5.6 

w 

8 2000 by Aspeo Law 6i Business 
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9 268.48 LAND DISPOSAL REsTRICTIONs ' 

I 

Wastewater standard Notwastewater standard 
CAS' 

number Cancenttation in m g k p  
in mfl unless noted as %QA TCLP" 

4 

106-39-4 
106-14-5 
64-00.6 

lm-94-1 
53-19-0 
72-54-8 

3424-82-6 
72-55-9 

78942-6 
50-29-3 
53-70-3 

192-65-4 
96-124 

106-934 
74-953 

541-73-1 
95-50-1 

106-48-7 
75-71-8 
15.34-3 

10746-2 
75-35-4 

15&60-5 
120-83-2 
8765-0 
94-75-7 
78-87-5 

10061-01 -5 
lbo61-02-6 

6067-1 
84662 
60-1 1-7 

1-74 
131-1 1-3 
04-74-2 

100-254 
534-52-1 
51-28-5 

121 -1 4-2 
606-20-2 
11 7-84-0 
621-64-7 
123-91-1 
122-39-4 

86ao-6 

0.77 
0.77 
0.056 
0.36 
0.023 
0.023 
0.031 
0.031 
0.0039 
0.0039 
0.055 

0.1 1 
0.028 
0.1 1 
0.036 
0.088 
0.090 
023 
0.059 
021 
0.025 
0.054 
0.044 
0.044 
0.72 
0.05 
0.036 
0.036 
0.01 7 
020 
0.13 
0.036 
0.047 
0.057# 
0.32 
0.28 
0.12 
0.32 
0.55 
0.01 7 
0.40 

0.92 

0.82 

0.0f)l 

12.0 

5.6 
5.6 
1.4 
0.75 m#l TCLP 

0.087 
0.087 
0.087 
0.087 
0.087 
8 2  

0.087 

NA 
15 
1s 
15 
6.0 
6.0 
6.0 
7.2 
6.0 
6.0 
6.0 
30 
14 
14 
10 
18 
18 
18 

20 
NA 
14 
28 
20 

le0 
160 
140 
28 
28 
14 

1 70 
13 

13 

0.13 

2.3 

82000 by Aspen Law 4k Business 
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LAND DISPOSAL RESTRICTIONS 

UNIVERSAL TREATMENT STANDARDS-Continued 
[Note: NA rneam not applicable.] 

Regulated constbent common name 

Wastewater standard Nonwastewater standard 

number Concentration in rngkaj 
Concentration in 'W@ unless noted as Wgll TCLP" 

12246-7 
298.044 

NA 
959-98-8 

33213-65-9 
1031476 

72-20-8 
742143-4 
759-94-4 
141-78-6 
100414 
107-12-0 
60-29-7 

11741-7 
9763.2 
75-21-8 
52-05-7 

20&44-0 
06-7s7 

23422-53-9 
76-444 

1024-573 
118-74-1 
8748-3 
n47-4 
NA 
NA 
67-72-1 

1-71-7 
183-39-5 
14484 
78-83-1 
465-73-6 
120-5&1 
143-50.0 
126-98-7 
67-*1 
91 *5 

2032.65-7 
t6752-n-5 

7243-5 
56-49-5 

101-144 
75-09-2 
70-93-3 

10&10-1 
80-62-6 

0.087 
0.017 
0.028 
0.023 
0.029 
0.029 
0.0028 
0.m 
0.042 
0.34 
0.057 
024 
0.12 
028 
0.14 
0.12 
0.01 7 
0.068 
0.059 
0.056 
0.0012 
0.016 
0.055 
0.055 
0.057 
0.000063 
0 . m  
0.0% 
0.035 
0.0055 
0.19 
5.6 
0.021 
0.081 
0.001 1 
0.24 
5.6 
0.081 
0.056 
0.028 
025 
0.0055 
0.50 
0.089 
028 
0.14 
0.14 

NA 
62 

0.066 
0.13 
0.13 
0.13 
0.13 

28 I 

1.4 I 
33 
10 
360 
180 
20 

160 
NA 
15 
3.4 
3.4 
1 .4 
0.066 
0.066 

5.6 
2.4 
0.001 
0.001 

I 

10 

w 
30 

65 
170 

3.4 

0.066 
2.6 
0.13 

0.15 mgr( TCLP 
1 .5 
1.4 
0.14 
0.18 

84 

15 
30 
30 
36 
33 

160 
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8 268.48 

UNIVERSAL TRUWENT STANDARDS--Continued 
[Note: NA means not a@kable.] 

Wastewater standard Nonwastewater s t a m  

Regulated constituent commcm name CAS' 
number 

66-27-3 
298-004 

11 29-41 -5 
315-18-4 

221 2-67-1 
91 -20-3 
91-598 
a%-74-4 

10041-6 
9&95-3 
99.558 
86-75-5 

1 002-7 
55-18-5 
62-75-9 

924-16-3 
10595-95-6 

59-89-2 
100-75-4 
930-55.2 

23135-224 
56-38-2 

1336-36-3 
11 1671-2 
608-93-5 
NA 
NA 
76-01 -7 - 82-68-8 
87-06-5 
6244-2 
8501-0 

10&95-2 
298-02-2 
100-21-0 
85-44-9 
n47-6 
SI-7 

2631-37-0 
23950.58-5 

122-42-9 
114-26-1 

-9 
12940-0 
11046-1 
94-59-7 
93-72-1 

0.01 8 
0.014 
0.056 
0.056 
0.042 
0.059 
0.52 
027 
0.028 
0.068 
0.32 
0.028 
0.12 
0.40 
0.40 
0.40 
0.40 
0.40 
0.01 3 
0.01 3 
0.056 
0.01 4 
0.10 
0.042 
0.055 
0.000063 
0.000035 
0.055 
0.055 
0.- 
0.081 
0.059 
0.039 
0.021 

0.055 
0.056 
0.056 
0.056 
0.093 
0.056 
0.056 
0.042 
0.067 
0.014 
0.081 
0.72 

0.0s 

NA 
4.6 
1.4 
1.4 
1.4 
5.6 

NA 
14 
28 
14 
28 
13 
29 
28 

17 
2.3 

2.3 
2.3 
35 
35 
0.28 
4.6 

1.4 

0.001 
0.001 
6.0 
4.8 
7.4 

5.6 
62 
4.6 

10 

10 

16 

28 
20 
1.4 
1.4 
1.4 
1 .5 
1.4 
1.4 
1.4 
8.2 

16 
22 
7.9 
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LAND DISPOSAL RESTRICTIONS fj 268.48 

UNIVERSAL TRENMENT STANDARDS-Corrttnued 
we: NA means not applicable.] 

Resulated constituerrt cdmmon name 

Wastewater standard Norwastewater standard 
CAS' 

number Corrcentration in mg/kg3 
Corrcerrtatbn "12 unless noted as TCLP 

95-94-3 
NA 
NA 

79-34-5 
127-18-4 
58-90-2 

59669-266 
23!x4-05-8 

1 08-88-3 
8001-35-2 
2303-1 7-5 

75-25-2 
118-79-6 
1 m - 1  
71 -556 
79-00.5 
79-01-6 
75694 
9595-4 
88-06-2 
93-76-5 
96-18-4 
76-13-1 

10144-8 
126-7207 

1929-77-7 
7591-4 

1330-ZV-7 

630-504 

744046-0 
7440-38-2 
7440-39-3 
7-107 
7440-43-9 
7-79 

57-1 2-5 
n-12-5 

16984484 
7439-92-1 
743497-6 
7439-97-6 
744002-0 
7702-49-2 
7440-224 

0.055 
0.- 
0.000063 
0.057 
0.057 * 

0.056 
0.030 
0.01 9 
0.056 
0.080 
0.0095 
0.042 
0.63 
0.035 
0.055 
0.054 
0.054 
0.054 
0.020 
0.18 
0.035 
0.72 
0.85 
0.057 
0.081 
0.1 1 
0.042 
0.27 
0.32 

1.9 
1.4 
12  
0.82 
0.69 
2.n 
1.2 
0.86 

0.69 

0.15 
3.98 
0.82 
0.43 

35 

NA 

14 
0.001 
0.001 
6.0 
6.0 
6.0 
7.4 
1.4 
1.4 

2.6 
1.4 

7.4 

6.0 
6.0 
6.0 

7.4 
f.4 
7.9 

10 

15 

19 

30 

30 
30 
1.5 
0.10 
1.4 
6.0 
30 

I 

1.15 I@ TCLP 
5.0 mgll TCLP 

1.22 mg)(l TCLP 
0.11 mgr( TCLP 
0.60 mgll TCLP 

21 m Q n r c l p  

590 
30 
NA 

0.75 mgh TCLP 
0.20 mQn TCLP 
0.025 mgrl TCLP 

5.7 TCW 
0.14 mgll TCLP 

11 W T C L P  

803 
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15 268.49 LAND D W " A L  RESTRICTIONS 

UNIVERSAL TREATMENT STANDARDS-Continued 
[Me: NA means not applicable.) 

Regulated ooc~stituent common name 

Wastewater standard Nomrvastewater standard 
CAS' 

18496-25-0 
7440-284 
7440-62-2 
7- 

14 
1.4 
4.3 
2.61 

NA 
020 mgA TCLP 
1.6 m@l TCLP 
4.3 m@ TCLP 

8 268.49 Alternative LDR treatment standards for contaminated soil. 

(a) Applicability. You must comply with LDRs prior to plachg sail that exhibits a chamcmm 'c of haza&ms waste, or exhibited 
0- ' 'c ofbmrdous waste at the time it was generclrad fato a lahd dispesal unit. Tbe fdlowing &ut dEsaibts whether 
you must amply with LDRS prior to placing soil camwwcd bylistedhamdouswasteintoalanddisposalunit 

*osHIER-lbol -1 

tfm AndltLDRs Andn %you 

Didn't appty b the listed waste 
when itcontaminetedthe soir 

Didn't apply tothe listed waste 
whentkconteminatedthesoil' 

Apply tothe listedwaste now 

Apply tothe Ksled waste naw 

The soil is determined to amtainthe Must comply witt~ LDRs 
l i e d  waste when the soil is first 

The soil k determined not to oontain Nedn'tcomplywith LORs 
the listed waste when the soil & 

m e d  

. first generated 

Don't apply to the listed waste 
rn 

Needn't compty with LDRs - 

? 
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LAND DEPOSAL RESTRICTIONS 8 268.49 

(b) %or to land disposal, contaminated soil identified by paragfaph (a) of this section as netding to comply with LDRs must be 
treated according to the applicable tfe8tmerrt standards specifid in paragraph (c) of this scction or Bccording to the Universal 
Treatment Standards g>ecified in 40 CFR 268.48 applicable to the contaminating listed hazardous waste and/or the applicable . 
charactaistic of hazardous waste if the soil is characteristic. The trtatmerrt standards specified in paragr(ipb (c) of this Section and 
the U n i v d  Treatmeslt Standards may be modified through a trratment variance approved in accmhcc with 40 CFR 268.44. 
(c) Treatment standat.ds for contaminated soils. Prior to land disposal, contaminated Soit identified by paragraph (a) of this rection 
as needing to comply with LDRs must be treated according to all the standards specified in this m h  or according to the 
Universal Treatment Standads specified in 40 CFR 268.48. 

(1) All soils. Prior to laad disposal, all coIlstitueLlts subject to treatment must be treated as follows: 
(A) For non-metals exapt carbon disulfide, cyclohwraaone, and methanol, tmttment must achieve 90 percent reduction 
in total constituent concentrations, except as provided by pafagraph (cX1XC) of this s4ction. 
(B) For metals and carbon disulfide, cydohexanonc, and methaool, trratment must achieve 90 percent reduction in con- 
stituent concentrations as measured in leachate from the treatbd media (tested acanding to the TCLP) or 90-t 
reduction in total constituent concentrations (when a metal removal tnatmcnt technology is used), except as provided by 
paragraph (cK1XC)of this section. 
(C) When tmtmmt of any Constituent subject to trratment to a 90 perrxnt reduction standard would result in a concen- 
tration less than 10 times the universal 'Ifcatmcnt standard for that constituent, fratmalt to achieve OwIStihlcnt coI1ccz1- 
tlationskssthan 1otimestheunivasal treatment standard is not requited U n i ~ ~ t  StandardSaFtidentified 
in 40 CFR 268.48 Table UTS. 

graph (CXI) of this d o Q ,  prior to land disposaI, soils that exhibit the cbaract#istr 'c of ignitability, axxosivity, or mctivity 
(2) soils that exhibit bre chanrctnstr 'c of ignitabiility, comsivity or reactivity. In addition to the tFeatment q u i d  by para- 

must be trcated to eliminate these charactaistics. 
(3) Soils tbat contain nonanalyzable constituents. In addition to the trcatmmt requiremats of patagraphs (cX1) and (2) of this 
section, prior to land disposal, the following treatmat is required for soils that contain mmalyzable constitnmts: 

(A) For soil that contains only analyzable and nonadyzable organic constitueats, treabxmt of the mdyzablc organic 

(B) For sail that contains only nomalyzable constituents, tmtment by the method(@ specifid in g 268.42 for the waste 
oontained in the soil. 

(d) constihrents subject to tllleatmurt When applying the soil treatmat standards in paragreph (c) of this section, constituents 
abject to tnatment (LFC any coastitueats listed in 40 CFR 268.48, Table UTS-Wversal 'hatumt Standants that arc zuwlbably 
eJrpeded to be present in any given volume of contamimtd soil, except fluxi&, selenium, d&s, vanadium and zinc, and arc 
pmmt at cocLccntratioELs paw than tm times the U n i d  trtatment standard. 
(e) Manag-t of tr#rtnaent xesiduals. Treatment residuals h m  treating contamhakd soil identified by paragraph (a) of this 
section as needing to comply with LDRs must be managed 8s follows 

constiarents to the levels speci.fied in paragraphs (CX1) and (2) of this scction; or, 

(1) Soil residuals are subject to the tnatment standards of this section; 

(2) Non-soil residuals are subject to: 
(A) Far soils ContEuninated by listed hazardous waste, the RCRA Subtitle C standsrds applicable to the listed haadous 
was&; and 
(B) For soils that exhibit a 'c of hazardous waste, if the non-soil residual alsa exhibits a charactenstl 'c of 
hazardous waste, the -t Standardsapplicableto tbecbamcmm - ' c h a z a r d o u s ~  

[SI FR 40642 Nov. 7,1986, as ulyndcd at 63 FR 28751, May 26,1998.44 FR 25417, Mar 11,1999; 64 FR 
56472 ocl. 20, 19991 
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